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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a photographic lens 
which is the most suitable to improve image quality at a 
digital image processing. 

SOLUTION: A film surface 64 is curved in the longitudinal 
direction of the exposure screen in order to correct the field 
curvature of the photographic lens 60. The photographic lens 
60 is constituted of a 1st meniscus lens 61 having a convex 
face on an object side and a 2nd meniscus lens 62 having a 
convex face on an image side, and provided that a length 
from the film surface 64 to an exit pupil 63 on the optical 
axis 60a is expressed by Ep, the projecting amount toward 
the object side of the film surface 64 at the corner of the 
exposure screen with reference to the film surface 64 on the 
optical axis is expressed by 5, and when Db=(5/Ep) x 100 is 
established, the optical distortion DS(%) of light going from 
the exit pupil toward the corner of the exposure screen on a 
plane 65 including a paraxial focus is controlled so as to 
satisfy ? -1 0<Ds<Db-0.5'. Thus, the image where various kinds 
of aberration other than the distortion are suppressed is 




exposed on the film 64, and in the case of improving the image quality at the digital image 
processing, the image of high quality is obtained only by correcting only the distortion. 
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4 4 «u 00*1* 3 - K4 s © &mm&m y ^tx^ 
v h» * v >o fe^tcf'-Y x h-i/a # z^mxti 
tfT*g&£o?&r~&>izmvt>tiT<<^t>K ocr (ft 

fcT'£5„ 

[004 4] fcfc, -r-CXl — ^3>^-^S:ffiC0#?£ 
&fflv^*-hU>v^"lCfel*UT ; fo<fcv\ Mx.Ji, MiE 
m0)A^ -eCDtjOD^^'f X h - $/ 3 >t"- # t 
U 3nSrX*^^^>VhUy^^)A-3-KlC 



(6) $#ff{§2 0 0 0-3 4 7 3 5 2 

10 

2 llC^'J I C*p}mZ-&T, IClC-r-f 
b-^3>^-*£$£:&A/e*jJ:<, -r-#-r-fX 
£ 2 4 {C-r-T X 1 — f>3 >T r - # CO/ t-3- K&fflJ*-*- 

[0 0 4 5] t-VXI — i/3>f-^5:?X7^ 
M2 2lC|a#LTtj«k^. (a) ICjjCf «fce>lC 

^7^;i/i2 2{c«5f*7-f ;i/A(DS«> h y 

<>'2 1 tlDI Dt§5:aUfeM-3- h*5 0, 5 1, 

wm*\ 52, 53 immizwmiz-v-j f^u > h a 
io n. sa#«isic«fcy^fe'fb-tSo zmcoiiiBi^cLT, 

>t-- ^ fc^-t A*- n - F 5 4 ^>R^U 
5 5$:^M7-f;bA2 2tC-9--f F-7°y>SUT, 7Vy 

hmmzmizm&%iz>&^izLx&^\ ix 

2 4 03££cD^K7-f;i/A2 2T-{i, WB<RJ (?WPMi: 

H6 (b) tc^-r«fce)tc, rcojgisci&^jgtc^a©^ 
20 § m RjteT-fes *> e>, z.o>t- % v 5 >v * 5 6 , 

X h - 5/ 3 ^ LT J: v \ 

[0 04 6] £"b}Cte, ^j-hy >yt>"2 1^^7-f;i/ 
A 2 2{CfElf$tlfeA'-3- F4 1, 5 OSb^^m?? 
#14 0, 5 2^^(i. "7-f;i/A*- h y »y^2 otfttfa 

nI|gT'*>-5^^ r4xS:5 : '( , Xh-i>'3>-T r -^i;LT 

[0047] mz±Mffif&mmiz^xmi-?z>. ? 

30 ^;i/A#-hyy^2o©#-hy>y^2 ncii, $m 
atvs u>X#^-7-f ;i/An.- >v s 2 tc^fS-ts-^-r x 
h-i/3>7 r -^$:«^iiEffl/N*-3-F4 3, fciiEn 
- F4 4 7t) , :f&#$nfc5^;i/2 6*SSt«Ftc|fi#$*x 
S„ i<0*-h'JvS?2 Hi. fl7-<M2 2iiilfc 
tcn.-^ h^3tC|gm$n-5o -S-UT, ^Lfen- 
«y h*&3\ l Z ; 7'<)l4&miZnTlsyXtf£7JJl2* 

[0048] aagsrffoiefcu. *-r^±tfy^i 3 
40 fcEB^gft^rSo ^nicty, ^7-f;i/A2 2*un 

W„ Sffi^#li. 77-f^6t7b-^>y 

h □ ^ffif^ Sr^TO m&Kl*. X D h 5KSf»J 8 $:±73 
ICT^-f PW»L ^Kfe7«Ki£/-v »y y 9 

[0 04 9] Z.<DisVV*f%tl<Dfflffl<DffliZ. 
XeO&^jgLfcSK^i, Btffi2 7(CAltU TA- 
50 ^-VlCSM$^T^S^X^;i/A2 2, -r^fcfcXW 



(7) 



11 



;i/A® 6 4 iciift 

[0 0 5 0] ±|BHI«fCLTHS*tCJB»*tfV\ 

oy&gmT& =L—*fitm±\fJzfi 3 zumwiziBm 

mftl^X. ±T<Dmty(frl* 2 2 h U >y >J2 1 

2 SrWfT^D P E^tcSm-tS„ 

[0051] mm^T'it. =l-v h^2i)^mm 

(D~74 )l>2*jj— h U 2?2 0 3c3J l J ffi-f „ 3? »J ffi $ tlfe 

;i2±ij- b V v V 2 0 Hu toio- h U v V 2 1 
^117^^2 2#3l£Hi£nT#{t24xSo 10 

^TJa^assnfe^ ISOtgCZ)*- h U v S> 2 1 ICIR 
^t^ffl?l7^;i/A2 2$:5l#aiUT, ^*UD$fc3g£ 

**v7-icisjttTi8j£-fSo 

[0 0 5 2] HTtC^fcfc-ptC, ^i/"#;b:7"l)>#T*CD 

;i/2 6(cfE$S£*tT^§*ilEfflA-3- K4 3^e>-7^ 
*h-:>3>^-##fe*iRe>*iSo &ic, 20 
A 2 2 ffl^av* <b H$i#:* * -v "^T?IR*tc»*«i 

znT^y9)mmmmmzmt>t\z>„ -r$>*;MBtfc 
*;t/W$tfas£^-rw > * i — x >a xD^iE^f e>c t> 

*>3Aa "7>f;i/^ffi6 4(Cig#K$^^©7 ; ^^ h-^ 
^?>, *i^&*ilE5:*TO^£#T:£So 30 

[0053] miEznt=.wmT-z\z-7v y bmzm*> 

5-iB^$:^-r^>. ±£z<D£oizLTmyt&nt=.?m 
m\i~ mm%mx.mzmt>tu mm. ismm-mi 
t^nxi)^ &wimizwvftv<bi\XTi?Z)i7vy 

[0 0 5 4] ^e)bT#^-S^U>hTOC^ m& 
l/yX6 0<D"r4X\ — i/3>, ■7-f;i/A®6 4 60^ffl 
izMm-tZTJ X >3b^iiE3!tvfciB^¥oT 40 

V*S. t,t>-5AA ffi&l/yX6 0\& ^-f^l — ^>3> 

So 

[0 0 5 5] tj£3fcD^U>XT-^£ffofc^7-f 

i e> »c f*;* ;i/Wl#PiT*-r-r I — s> 3 ><D*tiEtf> 

mz. mme&toM, nyb^*voMiE*:fit>i&vn 

0j|gl/>X6 0fi^Lfe^7^f;^2 2®t^X- 50 



4f|f82 0 0 0-3 4 73 5 2 
12 

(c#ig?l-sz:i:#-e£S. f-f^l — i>3>oti 
iEttU Sfefi, &&, lH&©aWfc«:-*Sl/ttr5:ifctf 
T'£S#, te^feJfe^li^^tffefetCM&S^ilT* 

w-eft-erucov IzffiiSimZfiibtettti&te <b 
t£\\ Lfc*ST, *|g^<Z)^U>X6 0T'^Ufe 
¥S7^;i/A2 2<DB&£MjElTS<A{CI?1-6[$[ig«U 
^©#££J*^T*£<^t-S3,h#T*£So 
[0 0 5 6] 

[^ma mzmi~&9m&M\z-D^Tmm?2>. & 
Lxwmi-Zo it. i^i~^9^jg^jT'ii. ^-rnt) 

^B®»-9-^f Xli 1 6. 7X3 0. 2mm£&oTV'' 

So 

[00 57] jfcfc, ^l~^9HJgWCfc^-2>l|l U> 
X6 10^ft«0S (^1®) , ^2l/>X6 2<7)#ffl9 
offi (^4®) Ji. ?>c©^f^?:Tifc-tJ;e){c^$n 

Z = ch2 / [1+/- {1 - (1 + k) c2 h 
2 } ] +Ah4 +Bh6 +Ch8 +DhlO 

[0058] imimmm m^i*. tm^yxe o© 

f = 2 3. 5 8mm 
FN o= 8 
f 1 =- 5 6. 3 9 mm 
f 2= 15.42 mm 
6= 3 5. 84° 
E p= 2 2mm 
S= 0. 52mm 
Db= 2. 3 6% 
D s = -2. 19 4% 
[0 0 5 9] JilB-r-tfcp, f \*W§6VyXG O^T* 

o&imjism. t i\mi\syxsiv>m&m& t 

2l±^2 1/>X6 2(D^JEE^IT'feSo H 1 tC^ 

S*iSJ;e)tc, eii^^H^ Eptt)tli6 0 a±{C 
feWS7-r;UA®6 4^e,ttffil»6 3 4T-C^$S:, 5 

^— (CfcWS -7-<;i/A® 6 4 
OD^ffi*, D b \t T (8/Ep) X 1 0 0 j „ DsBI 

So 

[0 0 6 0] *?6^lCfeCtS^fiiT'feS TD s j Idu 
-1 O^Ds^Db-0. 5 
[0 0 6 1] 3(D^i^J£0gtf>l/>X^- 1 



13 

#IC#U£&U>X6 1, 6 2tf>&b>X®lCtfL£:# 



(8) ^2000-34 7352 

14 

»1] 







mm 






1 


3.423C*) 


1.03 


1.492 


57.5 


2 


2.743 


0.81 






3 


-16.853 


0. 75 


1.492 


57.5 


4 


-5. 309 (*) 


0. 10 






KD 


oo 


22.00 






ft® 


-238.4 









[0 0 6 2] 
K2] 





mi 


Ifi4 




K 


0.753348 


4.437785 




A 


-4.02489E-3 


2. 98038B-4 




B 


-1. 23836E-3 


-3.33950E-4 


* 


C 


1.22878E-4 


0.00O00E+O 


ft 


D 


-4.24390E-5 


0. 0OO00E-K) 



[0 0 6 3] ±3Emi$$BM0>&& OCDIKMH 
£01O#.tf01 llC^-To 09 l£> #i«0. 3 

5d (l dliMftBS<Z>*f£hR) ffl«RIIBre»y. 0 
111*, (a) ##jgiRS&«:, (b) AW/SURgS:, 

(c) ti-r-r xh-i/a> (MffiitXM) Sr^eti-e^L 
T^£o 09#X>'01O (a) tCfeWT, ^JUidiSg 

G&R587.56nm) , W*g*S (?&R435.84niii) iC*M" 
SiRMSr^LTV^o 010 (b) cfJCQ^ISteSa 

gittal#® , fi©gHiTangential$i® (T- 

t&tmm) K*ttZ>MM*^° 010 (b) 



20 [0064] vxrnmmM 2 9 las^jtc^-rft^* 
(Df-;S!, wwmm, mmmm, f^h- 

[006 5] [f|g2gg£0CI 01 214, iil/>X6 0 
<D^ffl^2ieig^J&^-r : fc(DTfe2>„ ^2||JgM«)tt 

TDsj (i, r- 1 O^DsSDb-O. 5j 

30 f= 24. 00mm 
FNo= 8. 00 
f 1 =— 5 8. 5 4mm 
f 2= 15. 7 5mm 
0= 3 5. 5 1° 
Ep= 22. 28mm 
8 = 1.1 7 mm 
Db= 5. 2 5% 
Ds= -0. 7 9% 
[0 0 6 6] Z.(D / m2mfa0t<Dl'yX7 : -*&k<Dm3 

[0 0 6 7] 
[«3] 



15 



(9) 



2000-347352 



16 



m 




mm 


«*?* 




i 


3. 753 (•) 


i. a 


1.492 


57.5 


2 


2.996 


0.67 






3 


-22.590 


0. 75 


1.492 


57.5 


4 


-5.833C*) 


0. 10 








GO 


22.28 






mm 


-105.0 









[00 6 8] 
»4] 





11 


ffi4 




K 


1.229305 


5. 214633 


# 


A 


-4.52344E-3 


-1.37877B-4 


m 


B 


-1.27221B-3 


-3. 1573QE-4 


% 


C 


1.41403B-4 


0. 0OO00E-K) 


ft 


D 


-4.36187B-5 


0. 00000E-K) 



[oo6 9] im3m&M] ai5tt, m^yxeo 



* fllT*&6 TD s J it. r-io^DsiDb-O. 5j 

f = 2 4. OOmm 
FNo= 8. 0 0 
f 1 =- 6 0.9 5mm 
f 2= 15. 7 9mm 
20 0= 3 6. 0 0° 

E p = 2 1.9 5 mm 
8 = 1.17 mm 
Db= 5. 3 3% 
D s = 0. 5% 

[0 0 7 0] Z10)^3|£S£0!|cDl/>X-r-# &k<7)M 5 
fC, i^^ffi^^6tC^-r. H3^gM© 
S^1/>X6 0©lKM35:EIl 6St>*01 7Kj5%i". 
[0 0 7 1] 
[*5] 







mm 






1 


3. 792 (*) 


1. 18 


1.492 


57.5 


2 


3.021 


0.56 






3 


-32.988 


0. 75 


1.492 


57.5 


4 


-6.333(*) 


0. 17 






t*?> 


GO 


21.95 






ft® 


-105.000 









[007 2] 
»6] 



(10) 



2000-34 73 52 



17 







ffi4 




K 


1.2429 


5. 811691 


# 


A 


^.3049E-03 


-7. 6905E-04 




B 


-1.3098E-03 


-4. 5860E-04 


ft 


C 


1.5363E-04 


0. OOOOE40 


ft 


D 


-4. 2766B-05 


0.0000E4O 



18 



10 



[0073] c^4Hssm] Hist*, m^yxeo 
ommm* nsfi«s:nvrt»©i?«>«. s&4 $agw©tt 

r Dsj l±, r-l OgDs^Db-O. 5j * 



f= 24. 00mm 
FNo= 8. 00 
f 1 =- 5 5.4 5mm 
f 2= 15. 64 mm 
9 = 3 5. 1 5° 
E p= 2 2. 5 7mm 
8= 0. 52mm 
Db= 2. 3% 
Ds= -2. 87% 

[0074] z.aymAmeMcDvyX'r-^^koym.i 

fH2U>X6 OCDllX^HfcEll 9&tflS2 0tC^-T„ 
[007 5] 
[*7] 



m 






JS*T* 




i 


3.468(*) 


1.02 


1.492 


57.5 


2 


2. 779 


0.95 






3 


-15.067 


0.76 


1.492 


57.5 


4 


-5.178(*) 


0.10 








GO 


22. 57 






mm 


-238.400 


-0. 39 







[0 0 7 6] fcas, m<D\m<mizmt*tirdssmiz, 
mam*) 6 7frbm&MJ?Mm£r*<D$mz*LTi$ 

[0 0 7 7] 
[fg8] 



40 





mi 


[fi4 




K 


0.715646 


3.818148 




A 


-3.7261E-03 


5.4786E-04 


a 


B 


-1. 078QE-03 


-2, 7722E-04 


ff 


C 


1.0687E-04 


0.0000E-K) 


ft 


D 


-3.4584E-05 


O.OOOOE-K) 



[0 0 7 8] C^5Hfi6^ ®2 lli, JS^l/>X6 0 

TDsj li. r-io<DsSDb-0. 5j 

f = 22. 00mm 
50 FNo= 8. 00 



19 



f 1 = -4 9.7 9 mm 
f 2 = 14.4 8mm 
0= 3 8. 50° 
E p = 2 1. 14 mm 
5= 0. 52mm 
Db= 2. 4 5% 
Ds= -6. 7 4% 



(11) 



2000-347352 



20 



* [0 0 7 9] Z<Dm59&m<D\syX'r-*%:&t<D$t2 

0W1/>X6 0(DlRM[g$:BI2 2fttfB2 3 tC^fo 
fcfe *9(Z)^U&U^ffi(7)P«(Z)W^$4xfelSffi 

[0 0 8 0] 
»9] 







mm 






1 


3.424(*) 


0.97 


1.492 


57.5 


2 


2. 724 


1.11 






3 


-13.012 


0.99 


1.492 


57.5 


4 


-4. 719 (*) 


0. 10 






tfcO 


oo 


21. 14 








-238.400 


-0. 30 







[0 0 8 1] 
[*1 0] 





mi 


ffi4 


# 


K 


0.4287 


2.2535 


** 


A 


-2.8394E-3 


4. 1873E-4 


m 


B 


-8.8749E-4 


-3. 2995E-4 




C 


7.9305E-5 


0.0000E-KH) 




D 


-2.3093E-5 


0. 0000E4O0 



30 



[0082] imemmw] B2 4B, a»i/>xeo 



4gt&£ TDsj li, r-lOSDsSDb-O. 5j 

f= 22. 50mm 
FNo= 8. 00 
f 1 =-5 8. 8 5mm 
f 2= 14. 9 9 mm 
6 = 3 7. 0 0° 
E p = 2 0. 7 9 mm 
5= 0. 78mm 
Db= 3. 7 5% 
Ds= -2. 12% 

[0083] i©^6 mmm<D i/yx?- # zrk&m. i 

"To 
[0 0 84] 

[*1 1] 



21 



(12) 



#Sg2 000-347352 
22 



m 




KIR 






i 


3. 797 (*) 


1. 19 


1.492 


57.5 


o 

Ct 


Q AAQ 
O. WW 


0. 79 






3 


-22.057 


0.74 


1.492 


57.5 


4 


-5.588(*) 


0. 10 








oo 


20. 16 








-160.000 









[0 0 8 5] 
Kl 2] 





Ml 


®4 




K 


-0.5100 


2.1701 




A 


-1.3854B-3 


-2.U27E-3 


m 


B 


-4. 8625E-5 


-1. 5657E-4 


* 


C 


-8.4395B-5 


-1.0384E-4 




D 


0. OO00E+0 


0. 0OO0B-K) 



[0086] L^imm] 02 7ii, tmisyxs o 



♦ TDsj tt, r-ioSDsSDb-O. 5j 

f= 2 3. 50mm 
FNo= 9. 50 
f 1 =-4 7. 3 8mm 
f 2= 14.4 6mm 
20 6= 3 5. 8 4° 

E p= 2 1.63 mm 
8 = 1.1 7 mm 
Db= 5. 4% 
Ds= 0. 4 9 2% 
[0 0 8 7] Z.(D'm r l$&sM<D\'yX7 : -Z &k<&Mi 

3 (c, * r^^mrnmam i 4 (cg^. m 7 nsg 

[0 0 8 8] 
30 [^13] 



m 




mm 






1 


3.641(*) 


1.12 


1.492 


57.5 


2 


2.831 


0.47 






3 


-35.985 


0. 70 


1.492 


57.5 


4 


-5.980(«) 


0.10 






t*o 


00 


21.63 








-105.000 









[0 0 8 9] 
[*14] 



23 





mi 


ffi4 




K 


1.253815 


6. 015187 


2* 


A 


-5.6124E-3 


-1. 5256E-3 


m 


B 


-1.4037E-3 


-7. 0369E-4 




C 


8.1897E-5 


7. 1196E-5 




D 


-4.8997B-5 


0. 0O00E-K) 



[0 0 9 0] [M8$mW] IS3 0HU «»U>X6 0 
*ii&<oil y T-fe y , 8 nsfiWtc w **sswa)W» 

<gT*&& rDsj li, r- i OSDs^Db-O. 5 j 



(13) #BB2 0 00-34 73 5 2 

24 

f= 23. 5mm 
FNo= 9. 5 
f 1 = 7 9.7 7mm 
f 2= 2 9.41 mm 
0= 36. 15° 
E p = 2 1. 1 mm 
8 = 1.1 7 mm 
Db= 5. 5 5% 
10 Ds= 0. 6% 

[0091] z <»% 8 mmv> \syX^r- # ZlkCDM 1 

03®SKl/>X6 0C0lR^|g?:|l|3 12M*03 2{C^ 

[0 0 9 2] 
[*1 5] 



9 




mm 




771R 


1 


3.922C*) 


1.05 


1.492 


57.5 


2 


3.972 


1.173 






3 


-21. 720 


1.0 


1.492 


57.5 


4 


-8.817(«) 


0.10 






«o 


CO 


21.1 








-105 









[0 0 9 3] 
mi 6] 





Ml 


M4 




K 


0.930113 


2.760908 


** 


A 


-0.184367E-2 


-0. 51317E-3 


SB 


B 


-0.710563E-3 


0. 520461E-3 




C 


0.1Q5702E-3 


-0.143913B-3 


ft 


D 


-0. 17177E-4 


0.0000QB4O 



[0 0 9 4] im^mMm B3 3(;k IS1/>X6 0 

T-ii, mi vyxe i uyxe zt&mzmjffl 
p 6 7 Ms nr v ^. ^9 ie6g^J®tt^fi?^(Dii y t- 



40 



sj «. r-l O^DsSDb-0. 5j 0>&ft5£&ffi 

f = 22. 5mm 
FNo= 9. 5 

f 1 =- 1 6 7. 6mm 
f 2= 1 7. 4 8mm 
6= 3 8. 8° 
E p = 2 5 mm 
S = 1.1 7 mm 
Db= 4. 6 8% 
D s = -7. 5 5% 

[009 5] z.aym 9 ISfeM© I/:/*?- # 1 

7 tc, * t-i&mem*:m 1 8 ic^vr. * ^9^sg 

MO^U>X6O(DijKMH$:0 3 4^0133 5^ 
•To 

[0 0 9 6] 

»17] 



25 



(14) 



43HS§2 000-347352 
26 



no 




(SRI 






i 


4. 735 (*) 


2.00 


1.492 


57.5 


2 


3.856 


1.64 








oo 


0.38 


1.492 


57.5 


3 


-18.285 


1.40 






4 


-95.997<*) 


20.27 








-105 









[0 0 9 7] 
imi 8] 





ffil 


ffi4 




K 


0 


0 




A 


2.0032B-3 


-1.0088E-3 


m 


B 


1. 2523B-5 


-6. 1591E-5 


ft 


C 


8.6244E-5 


2.4031E-6 


ft 


D 


0 


0 



[0 0 9 8] *|6^(7)^U>X«, l/>Xtfg 

* ^cratM x# ix24o m&oym&iz-D t vc 

SMBLfctf. 1 3 5*-f ^©^^^A© 

#lx.«2 4X3 6 mmffllftiSli-^ XCO^tCtjjlffi 

[0 0 9 9] 

SEp (>o) , M6Lt<Dy-<)\/2±mizMir2>mybWm 
(>0) HU Db= (5/Ep) XlOOillfei: 

(%) tf. r- i 0<DsSDb-O. 5j 

mim^fttz.&z74)\,kmizmyt-tz>z.£tfT-z. 50 



•5. 

[0100] *ftmcm'>xtf£7-()i2*3.-y 
# )\mmm\z & y ftiE-r s fc«xz>7-v ^b->a^f 

-9 &I^UTfe< £?lZLtz.fr<±>, mWftTJXh- 

[ias©ffi#^ui^] 

^m\zm~rwmmT*&2>. 

[02] *«WS:iafiLfeU>X#*7>f;i/ArL-«y h 
[03] l/>Xtf£7>f ;bArL- y htf>1g|E££jjrt#ft¥ 

[H4] w^u^xoiirt&gbaas^'tsiifiBiT* 

So 

[0 5 ] ;UA#- h >J >v *S<DjMR&m&fflBmv3b 
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